Problem solving is an indispensable part of engineering. Improving critical thinking dispositions for solving engineering problems is one of the objectives of engineering education. In this sense, knowing critical thinking and problem solving skills of engineering students is of importance for engineering education. This study aims to determine the critical thinking dispositions and the problem solving skills of computer engineering students as well as the relationship between them. The study was conducted in a university located in the north of Turkey at the beginning of the 2013-2014 spring semester. The research sample consisted of 186 students attending the faculty of engineering department of computer engineering. The California Critical Thinking Dispositions Inventory (CCTDI) and the Problem Solving Inventory (PSI) were used for data collection. The descriptive survey model was employed. The data obtained in the study were analyzed via the independent t-test, the Mann Whitney U-test, the KruskalWallis test, and the Pearson's Correlation coefficient. The research results indicated that the students had high-level critical thinking dispositions and problem solving skills. Critical thinking disposition levels of the students did not vary statistically significantly by gender and grade. Similarly, no statistically significant variation was observed in the problem solving skill levels of the students by gender and grade. In addition, a statistically significant relationship was found between the critical thinking dispositions and the problem solving skills of students, but it was a low-level relationship.
INTRODUCTION
In today's world, critical thinking and problem solving are among the primary skills that need to be held by individuals. In this regard, one of the goals of modern education is to cultivate individuals who know what they learn and why they learn rather than being informed directly and construct their own knowledge. Cultivating individuals who can solve the problems encountered, acquire new information by using the information s/he learnt, know and practice types of thinking such as critical thinking, creative thinking, and so an is also among the aforementioned goals. From this perspective, one of the most important functions of today's education system is to provide individuals with critical thinking and problem solving skills (Güven & be regarded as "an individual's use of decision-making mechanism in view of any situation or phenomenon through subjecting his/her knowledge into a selfregulatory process by taking into consideration the thoughts of others". Problem solving may be considered a product of critical thinking. Various researchers have made definitions of problem solving. Problem solving is defined by Heppner (1978) as directing cognitive and affective actions such as behavioral responses to a target in order to comply with internal/external requests or calls; by D'Zurilla (1988) as a cognitive-affective-behavioral process involving finding the effective ways of coping with daily-life problems; and by Altun (2003) as a response to an important and difficult situation requiring critical thinking for solution. Individuals need to have the problem solving skill in order to solve the problems they encounter (Berkant & Eren, 2013; Temur, 2012) . According to Deniz (2004) , individuals should have effective problem solving skills in order to overcome their problems. Way of thinking is important for the development of the problem solving skills (Altun, 2003; Cenkseven & Vural, 2006; Kanbay, Aslan, Işık, & Kılıç, 2013; Yeh, 2002) . According to Braman (1999) , the critical thinking skill is important not only in academic environments, but in any environment involving problem solving. As a matter of fact, critical thinking is generally associated with individuals who question, search, are flexible and open-minded, take different approaches to events, and make inductive and deductive inferences. Individuals having the above-mentioned characteristics are likely to succeed in problem-solving (Kanbay, et al., 2013) .
In the literature, the studies about Critical Thinking Disposition (CTD) and Problem Solving Skill (PSS) can be divided into two categories. The first one includes the studies where CTD and PSS are examined in various educational environments as separate concepts (Allen, Rubenfeld, & Scheffer, 2004; Güven & Kürüm, 2008; Hamurcu, Günay, & Akamca, 2005; Jonassen, Strobel, & Lee, 2006; Kahyaoğlu, 2013; Kawashima & Shiomi, 2007) . It is possible to come across many studies of this sort in the literature. The second one involves the studies focusing on the relationship between CTD and PSS (Beşer & Kıssal, 2009; Kanbay, et al., 2013; Polat & Tümkaya, 2010) . As to the studies focusing on critical thinking and problem solving skills, it is clear that the latter are limited in number. On the other hand, the above-mentioned studies have mainly worked on two separate sample groups; 1) in-service and pre-service teachers from different branches (Berkant & Eren, 2013; Gök & Erdoğan, 2011; Kahyaoğlu, 2013; Küçük & Uzun, 2013; McBride, Xiang, & Wittenburg, 2002; Otacıoğlu, 2008; Schreglmann & Doğruluk, 2012; Serin, 2013; Yüksel, Uzun, & Dost, 2013) ; 2) students attending the department of nursing (Beşer & Kıssal, 2009; Drennan, 2010; Kanbay, et al., 2013; Kawashima & Shiomi, 2007; Shin, Lee, Ha, & Kim, 2006; Şahiner, Açıkgöz, & Açıkel, 2013) . As to the samples of the studies, it is seen that the studies conducted with preservice teachers are many more than the others.
In addition to these studies, there are only a few studies conducted with engineering students in the international literature. These studies dealt with students' critical thinking dispositions and problem solving skills. They only highlighted the importance of these concepts for engineering education. As is seen in the literature, problem solving and critical thinking have crucial roles in engineering. Modern engineers should be equipped with several kinds of knowledge and skills to manage the ambiguities and adapt their knowledge to new situations. Creative problem solving skill is the first in the list of that kind of knowledge. Thanks to creative problem solving skills, engineers can adapt their knowledge to similar situations and produce solutions for urgent technical cases (Huntzinger, Hutchins, Gierke, & Sutherland, 2007 (2003) deem computer engineers as firmly settled in the theories and principles of computing, mathematics, and engineering and assert that they employ these basic theoretical facts to design hardware, software, networks, and computerized equipment and instruments to overcome technical problems in varied application domains. Considering the definitions of both computer engineering and general engineering, the importance of problem solving and critical thinking for the profession of engineering is understood easily.
To Huntzinger et al., (2007) , critical thinking skills of engineers as well as the skills to collect, assess, and apply the information are not satisfyingly high. As for Lee, McNeill, Douglas, Koro-Ljungberg, and Therriault, (2013) , engineering training should focus not only on engineering information but also on cognitive, problem solving, and critical thinking skills to produce effective solutions to complex technical problems. To Douglas (2012) , critical thinking is generally known as a crucial skill. He also believes that it should be the one of the objectives of higher education. Yet, literature on critical thinking has only a few studies aimed at engineers, which is surprising. This study is both necessary and important since there are only a few studies in the international literature conducted with engineering students, whereas there is a huge lack of such studies in the national literature. Knowing CTD and PSS potentials of engineering students as well as the relationships between them is of crucial importance for engineering education. As a matter of fact, the results of the study may provide important outputs for engineering educators to take steps to raise these skills up to their highest level. From this perspective, the results of the present study may make important contributions to the literature, engineering education in Turkey being in the first place. This study examined the critical thinking dispositions and the problem solving skills of computer engineering students as well as the relationship between them. In this context, the research questions can be listed as the following: 1) What are the CTD levels of computer engineering students?  Do such levels significantly vary by gender?  Do such levels significantly vary by grade? 2) What are the PSS levels of computer engineering students?  Do such levels significantly vary by gender?
 Do such levels significantly vary by grade? 3) Is there any relationship between the CTDs and the PSSs of computer engineering students?
METHODOLOGY Participants
This study was carried out at the beginning of the 2013-2014 academic year in a university located in the north of Turkey. A total of 186 computer engineering students participated in the study. The gender distribution and the frequency of these students were as follows: female (n=76, f=40.86%); male (n=110, f=59.14%). The grade distribution and the frequency of these students were as follows: 1 st grade (n=46, f=24.73%); 2 nd grade (n=50, f=26.88%); 3 rd grade (n=44, f=23.66%); and 4 th grade (n=46, f=24.73%).
Data collection tools
The California Critical Thinking Dispositions Inventory and the Problem Solving Inventory were used for data collection. The California Critical Thinking Dispositions Inventory (CCTDI): This scale was developed by Facione, Facione, and Giancarlo (1998) in order to determine the levels of CTD of individuals. It was adapted to Turkish by Kökdemir (2003) . The factor, validity, and reliability analyses of the Turkish version of the scale were made by Kökdemir (2003) .The final version of the scale consists of 51 items (29 positive items and 22 negative items). The items were rated on a 6-point Likert-type scale as follows: "I strongly disagree; I disagree; I partly disagree; I partly agree; I agree; I strongly agree". The positive items were rated as 1, 2, 3, 4, 5, and 6 respectively. The items, on the other hand, were subject to a reverse rating. The score range of the scale was 51 to 306. The highness of the score achieved in the scale demonstrates that the relevant individual has a high-level CTD. The reliability coefficient of the scale was 0.88.
The Problem Solving Inventory (PSI): This scale was developed by Heppner and Petersen (1982) in order to measure the levels of PSS of individuals. It was adapted to Turkish by Şahin, Şahin, and Heppner (1993) . The final version of the scale consists of 35 items. 3 items (9, 22, 29) in the scale are used as filler items and are not included in scoring. Of the remaining 32 items, 18 are positive, and 14 are negative. The items were rated on a 6-point Likert-type scale as follows: "I always behave like that; I usually behave like that; I often behave like that; I sometimes behave like that; I rarely behave like that; I never behave like that". The positive items were rated as 1, 2, 3, 4, 5, and 6 respectively. The items, on the other hand, were subject to a reverse rating. The score range of the scale was 32 to 192. The highness of the total score achieved in the scale demonstrates that the relevant individual perceives himself/herself as incompetent in problem solving. The reliability coefficient of the scale was 0.88.
Data analysis
The scores that might be obtained from the CCTDI and the PSI, which were employed in the present study, and the levels such scores correspond to are as indicated in figure 1 and figure 2 respectively (Facione, et al., 1998; Şahin, et al., 1993) .
The descriptive survey model was employed in the present study. The data obtained in the study were analyzed based on the research questions. With reference to the first research question, the scores obtained by the students from the CCTDI were evaluated in the first place. Minimum, maximum, and average values of these scores were found. The distribution of the scores obtained by the students from this scale was obtained. Whether or not the CTD levels of the students varied by gender was analyzed. Since the data did not have a normal distribution by groups (gender), the Mann Whitney U-test was used for this analysis. In addition, whether or not the CTD levels of the students varied by grade was analyzed. Since the data did not have a normal distribution by groups (grade), the Kruskal-Wallis test was used for this analysis.
With regard to the second research question, the scores obtained by the students from the PSI were evaluated in the first place. Minimum, maximum, and average values of these scores were found. The distribution of the scores obtained by the students from this scale was obtained. Whether or not the PSS levels of the students varied by gender was analyzed. Since the data had a normal distribution by groups (gender), the independent t-test was used for this analysis. In addition, whether or not the PSS levels of the students varied by grade was analyzed. Since the data did not have a normal distribution by groups (grade), the Kruskal-Wallis test was used for this analysis.
For the third research question, the relationship between the CTD and the PSS levels of the students was searched through the Pearson's Correlation coefficient. A correlation coefficient of 1.00 indicates a perfect positive relationship, and a correlation coefficient of -1.00 represents a perfect negative relationship. An absolute value of correlation coefficient of 0.70 to 1.00 refers to a high relationship; that of 0.70 to 0.30 demonstrates a medium relationship; and that of 0.30 to 0.00 signs a low relationship (Büyüköztürk, 2007) . SPSS 16.0 was used for data analysis.
FINDINGS
The obtained findings are presented within the context of the research questions below.
Findings Concerning the CTD Levels of the Computer Engineering Students and the Variation of Such Levels by Gender and Grade
The minimum score, the maximum score, and the average score achieved by the students in the CCTDI were 101, 281, and 215 respectively. Figure 3 presents Figure 1 . The scores that might be obtained from the CCTDI and the grading of such scores Figure 2 . The scores that might be obtained from the PSI and the grading of such scores the distribution and the clustering tendencies of the scores achieved by the students in the CCTDI. As is seen in the figure 3, the scores achieved by the students in the CCTDI were mostly between 204 and 255. Based on the average value and the density in the graph, it can be said that the students generally had high-level CTDs.
Whether or not the CTD levels of the students varied statistically by gender was analyzed via the Mann Whitney U-test. The result of this analysis is given in table 1. According to the table 1, the CTD levels of the students did not vary statistically by gender (U=3681, p>0.05).
Whether or not the CTD levels of the students varied statistically by grade was analyzed via the Kruskal-Wallis test. The result of this analysis is given in table 2. According to the table 2, the CTD levels of the students did not vary statistically by grade [X 2 (3) = 3.646, p>0.05].
Findings Concerning the PSS Levels of the Computer Engineering Students and the Variation of Such Levels by Gender and Grade
The minimum score, the maximum score, and the average score achieved by the students in the PSI were 53, 152, and 89.8 respectively. Figure 4 presents the distribution and the clustering tendencies of the scores achieved by the students in the PSI. As is seen in the figure 4, the scores achieved by the students in the PSI were mostly between 64 and 96. Based on the average value and the density in the graph, it can be said that the students generally had high-level PSSs. Whether or not the PSS levels of the students varied statistically by gender was analyzed via the independent t-test. The result of this analysis is given in table 3. According to the table 3, the PSS levels of the students did not vary statistically by gender (t(160) =0.406, p>0.05).
Whether or not the PSS levels of the students varied statistically by grade was analyzed via the Kruskal-Wallis test. The result of this analysis is given in table 4. According to the table 4, the PSS levels of the students did not vary statistically by grade[X 2 (3) = 2.265, p>0.05].
Findings Concerning the Relationship between the CTD and the PSS Levels of the Computer Engineering Students
The relationship between the CTD and the PSS levels of the computer engineering students was searched via the Pearson's Correlation coefficient.
Through this analysis, a negative low statistically significant relationship was found between the two variables (r=-0.243, p<0.01).The negativity of this relationship resulted from the fact that the two scales were rated in two opposite directions.
DISCUSSION, CONCLUSION, AND IMPLICATIONS
The present study examined the CTD and the PSS levels of the computer engineering students and the relationship between these two variables. It was found out that the computer engineering students generally had high-level CTDs. The literature emphasizes that engineering requires high CTD levels as a profession (Jonassen, et al., 2006; Lee, et al., 2013; Rugarcia, et al., 2000) . Findings of the study support this emphasis. Though there is no study in the literature analyzing CTD levels of engineering students, there are many studies conducted in other fields. While some of these (Çetinkaya, 2011; Genç, 2008; Yüksel, et al., 2013) , most of them have concluded that students have medium-level CTDs (Alper, 2010; Beşer & Kıssal, 2009; Güleç, 2010; Küçük & Uzun, 2013; Shin, et al., 2006; Serin, 2013) . Few studies have determined that students have high-level CTDs (McBride, et al., 2002) . Although the results of the present study are generally different from the results of those included in the literature, they are parallel with the results of a few studies.
It was seen that the CTD levels of the students did not vary statistically significantly by gender and grade. Though the number of studies reporting that the CTD levels of students vary by gender is few (Çetinkaya, 2011; Kökdemir, 2003) , there are many studies concluding that gender does not have any effect on CTD (Gök & Erdoğan, 2009; Kawashima & Shiomi, 2007; Korkmaz, 2009; Küçük & Uzun, 2013 , Şen, 2009 Yüksel, et al., 2013) . The result obtained from the present study supports the result of many studies in the literature that gender does not have any effect on CTD levels. Non-variation of the CTD levels of students by gender may result from the fact that the CTD levels of those students who receive the same education are affected evenly, as emphasized in the literature. Similarly, while some studies report that the CTD levels of students vary by grade (Beşer & Kıssal, 2009; Çetinkaya, 2011; Shin, et al., 2006) , some others have concluded that grade does not have any effect on CTD levels (Kanbay, et al., 2013; Kawashima & Shiomi, 2007; Küçük & Uzun, 2009; Korkmaz, 2009) . The results obtained from the present study show parallelism with those of the studies in the literature reporting that grade does not have any impact on the CTD levels of students (Küçük & Uzun, 2009 ). The studies reporting that there is no variation by grade include the opinion that the education provided fails to improve the CTDs of students as the grade rises. Non-variation by grade found in the present study may result from the fact that the curriculum does not contain courses to improve the CTDs of students as the grade rises, and/or the existing courses do not involve practices aimed at improving CTDs.
Another result of the present study was that the computer engineering students had generally high-level PSSs. It is possible to find studies in the literature which define engineering as problem solving (Pawley, 2009 ). Besides, there are studies claiming that engineering requires problem solving, and engineers have to have high problem solving skills (Huntzinger, et al., 2007; Jonassen, et al., 2006; Mills & Treagust, 2003) . Findings of the study support this result. Though there is no study in the literature analyzing the PSS levels of engineering students, there are many studies conducted in other fields. The literature contains studies concluding that students have low-level PSSs (Şirin & Güzel, 2006) , medium-level PSSs (Beşer & Kıssal, 2009; Kahyaoğlu, 2013) , and high-level PSSs (Berkant & Eren, 2013; Polat & Tümkaya, 2010; Schreglmann & Doğruluk, 2012; Şahiner, et al., 2013) . The results of the present study show parallelism with those of the studies in the literature concluding that PSS levels are high.
It was determined in the present study that the PSS levels of the students did not vary statistically significantly by gender and grade. While some studies in the literature have reported that PSS levels vary by gender (Cenkseven & Vural, 2006; Kahyaoğlu, 2013; Otacıoğlu, 2008; Polat & Tümkaya, 2010) , some others have concluded that gender does not have any effect on PSS levels (Berkant & Eren, 2013; Kanbay, et al., 2013; Schreglmann & Doğruluk, 2012; Tümkaya et al., 2009 ). The result obtained from the present study on this subject is similar to the result of many studies in the literature that gender does not have any effect on PSS. Non-variation of the PSS levels of students by gender confirms the opinion emphasized in the literature that students who receive the same education and are at almost the same level may have PSS levels close to one another. Although there are some studies concluding that the PSS levels of students vary by grade (Beşer & Kıssal, 2009; Polat & Tümkaya, 2010) , many studies report that grade does not have any effect on PSS (Berkant & Eren, 2013; Kanbay, et al., 2013; Schreglmann & Doğruluk, 2012; Şahiner, et al., 2013) . The result obtained from the present study on this subject shows parallelism with the results of the studies in the literature concluding that grade does not have any effect on the PSS levels of students. Non-influence of grade on the PSS levels of students may result from the fact that the number of courses provided for improving the PSS levels of students is not adequate, and/or the existing courses do not involve practices aimed at improving such skills.
Finally, a negative low statistically significant relationship was found between the CTD and the PSS levels of the students. Negative relationship was the result of reverse scoring of the scales. The literature contains a limited number of studies dealing with the relationship between the CTD and the PSS levels of the students. While two studies (Beşer & Kıssal, 2009; Tümkaya et al., 2009 ) found a strong relationship between the CTD and the PSS levels of the students, one study (Kanbay, et al., 2013 ) determined a poor relationship between the two. The result obtained from the present study is similar to the result of Kanbay, et al., (2013) .
In consideration of the research findings, it may be recommended to include courses improving the CTD and the PSS levels of prospective computer engineers in the curriculum and to carry out activities/practices aimed at enhancing the CTD and the PSS levels of prospective computer engineers in the existing courses.
